In this paper we introduce a new expression for the direct calculation of equilibrium properties of alloys in terms of the pure components. From this new rule, which can be obtained as a particular case from the method for alloys energetics introduced recently by Bozzolo, Ferrante and Smith M , we can simultaneously derive three separate expressions for obtaining the lattice parameter, cohesive energy and bulk modulus of alloys.
Consider an alloy of N different elements A.,AB.,B... where x i denotes the concentration of the atomic species i. Let EC (x), a(x) and B(x) be the cohesive energy, lattice parameter and bulk modulus, respectively, of the alloy characterized by the concentrations X : (xA, xB, ...) . Then, our approximate expression for the binding energy as a function of concentration x and lattice parameter r, E(x, r), in terms of the corresponding expressions for the pure elements is given by E(x, r) _ xiEi(r) (1) i As mentioned above, this expression, as well as its range of applicability, has a theoretical foundation in the recently proposed BFS M method. There is no formal derivation of this rule, but, in the framework of BFS, we can find an explanation for its origin and some idea about its validity and shortcomings. This will discussed at length elsewhere. Here, our goal is to provide three new approximate rules that would enable one to describe equilibrium alloy properties in terms of pure materials in a simple way. Although it is approximate, recent first-principles calculations closely follow the general behavior predicted by Eq. (1). B4 _,,,, (m = 0, ...,4) admit a, simple parametrization ofthe form (2) where the parameters p,, q, and r,,,, are listed in Ref. 
AED (r, x = 4 ) = AE ,n,( r ) ; rn = 0, ..., 4 (4)
would also have to be satisfied. In terms of the coefficients used in Ref. 2, this condition can be written as set of simultaneous requirements on these coefficients:
We show the results of this comparison in Table 1 for the Cu-Ag, Cu-Au and Ag-Au alloys, where agreement in the two sides of Eq. (5) is a test of the sum rule. Although the comparison is not exact (it's not supposed to be), the agreement is surprisingly good, making the use of Eq. (1) a viable alternative to expressions M for obtaining alloy cohesive energies, bulk moduli and lattice parameters, such as Vegard's law ( ' ) for lattice parameters.
The application of Eq. (1) is greatly simplified by the fact that the binding energy curve of a pure element i, Ei (r), can be represented by a Rydberg function (6) 
(1) thus obtaining a simple system of equations for Ec(x), B(x) and a(x).
The ensuing expressions for these quantities are
E(x) =< E > -< Qa 3 B > +< Qa 2 B > (9) < QaB >
where <0>= xi0i (10) i and Q i = 127rg3.
If, for example, we focus our attention on binary alloys of elements with the same structure as the pure crystals, the Q's cancel in Egs. (7)- (9 Comparison of the parameters (P,Q,R) and (p,q,r) as defined by Eqs. (2) and (3) 
